Maize is an important cereal crop, which is cultivated in all countries of tropics and sub-tropics. In the world, it ranks 3 rd grown crop. In Pakistan, maize is the fourth largest cultivated crop after wheat, cotton and rice. It is observed that common flour beetles including the red flour beetle and confused flour beetle are causing severe damage upon the maize crop. We have chosen four maize varieties such as Kachan, Neelum, Popcorn and White maize, because of their great importance mostly used by humans as nutrient/ food. This study was carried out from September 2015 to February 2016. Flour beetles were introduced separately on above four maize varieties. Therefore, the research was carried out to know about the most resistant varieties of maize. During laboratory experiments, we took 100g of each variety and reared under ambient conditions at 27ºC±5°C and 22±5°C, 60%-65% relative humidity and with photoperiod of 10 hour produce two generations of both flour beetles. The percentage of weight loss was taken as criteria for measuring the resistance of these varieties against both flour beetles. We compared susceptibility and resistance of both flour beetles on four varieties. It was observed that maximum weight loss occurs on Kachan variety by both flour beetles while minimum on Popcorn, 21.63gand 2.56g respectively. On the basis of grain weight loss and seed damage, Popcorn variety of maize was the most resistant variety to both species as compared to other varieties. The resistance of Popcorn variety was due to hardness of seed coat, rough seed coat and coloration. On the basis of present observation, it is assessed that by growing resistant varieties, infestation of maize by flour beetles can be controlled.
Introduction
Crop production is playing most important role in the economical system of Asia. It contributes about 22 percent in gross domestic product (GDP). It is providing services for Asian people from 45 and 60 percent especially in rural and urban areas of Pakistan. Now a day, it is playing significant role in agriculture, food protection and improvement of the industrial system [1].
Maize is an essential crop in terms of human, animal diet and using as raw material in starch, glucose, oils, and fodder industry [2] . Approximately, 60% of corn is cultivated in the agriculture and 36% in rainfall regions of Pakistan as 3 rd significant cereal crop after wheat and rice. It is grown twice a year (short duration crop). As compared to other countries like Argentina (5650 kg ha -1 ), China (4570 kg ha-1), Canada (6630 kg ha -1 ) and Italy producing average maize yield of 9530 kg ha -1 -Pakistan grain cultivation of maize is very low [3] . Now a day, in Pakistan corn is grown as a fodder crop about an area of 9.39 million ha, while sum of fodder cultivation is 3.34 million tons with an average yield of 3264 kg ha -1 [4] . Insectaries are the major source of grain damage in the cultivated areas and storage pantry [5] . Flour beetles, T. castaneum (Herbst) and T. confusum (J. duval) attack on a list of 100 pantry products such as flour, cereals, dried flowers, dried pet food meal, beans, spices, pasta, cake mix, chocolate, nuts, seeds, and even dried museum specimens etc [6-8]. Several Tribolium species, mainly T. castaneum and T. confusum, have been studied in the laboratories for many years. Previous literature commonly focused on many sciences such as population ecology and population genetics as well as studies including genetics, physiology nutrition, and behavior. Both species are also significant due to their susceptibility to increase insecticide resistance [9] [10] [11] . Tribolium species are the most important pest of wheat flour [12] . The T. castaneum and T. confusum live in the same atmosphere and fight for similar resources [13] . In rigorous susceptibility, insects cause wide damage in storage places because of its maximum reproductive ability [14] . Its enormous financial importance is due to its reproductive potential which causes loss in storage pantry through more feeding and heating of cereals, in larvae capacity to defend against malnourishment for up to 2 years as well as its capability to live on groceries with very low humidity content. T. castaneum and T. confusum are not recognized to increase disease but they may cause allergic reactions. These beetles can be able to reproduce whole the year in temperate areas [15] . Keeping in view, the importance of these problems, present research was conducted to discuss the comparative resistance of different maize varieties against both flour beetles by determining the influence of infestation on their growth and their ability to resistance caused by infestation of flour beetles, which could be utilized in developing maize varieties resistance against this pest in future.
Materials and methods

Experimental site
The present investigations were carried out in Research Laboratory of Entomology Department of Zoology, University of Sindh Jamshoro during September 2015 to February 2016. The study on the varietal resistance of maize varieties against both flour beetles was conducted in the Laboratory of Entomology. The materials and methods employed on this study are as follows: Collection of maize samples Grains (Samples) of infested and noninfected maize varieties such as Kachan, Neelum, White maize and Popcorn were procured from Tower Market, Fakir Jo Pirh and nearby go downs (Hyderabad). These Maize varieties were observed for resistance against T. castaneum and T.confusum. Rearing of insects and experimental procedure Maize samples were cleaned and freeze below 0ᵒC for two weeks to eliminate potential field infestation from each variety. Insects reared in the laboratory for maize grain resistance study. After cleaning, 100g of each variety was taken in the plastic jars have 150g capacity. The jars were covered with aerated muslin cloth and held tightly with rubber band. In each Jar 20 newly emerged adult of both flour beetle were introduced in the center of the jar for free choice of oviposition. All experiments were conducted under ambient conditions 27ºC±5°C, 22±5°C, and 60-65% RH checked by a thermo hygrometer and a photoperiod of ten hours. The maize samples with insects were reared for six months. Data was collected after the interval of fifteen days to observe the strength of seed damage by the T. castaneum and T.confusum. Where Wu = weight of undamaged grains Nu= number of undamaged grains Wd = weight of damaged grains Nd = number of damaged grains These samples were reweighed to determine weight loss. Weight loss was determined by subtracting the value of infested maize from that of the control. Extra powdery material was sieved out from infested samples and weighted with an electrical balance machine. Grains morphological measurements and characters of each variety were observed on the illustration basis. Also comparison of susceptibility and resistance observed caused by flour beetles. Results Experiment was conducted to determine the resistant maize varieties against both flour beetles. There were four varieties selected Kachan, Popcorn, Neelum, and White maize for the observation of resistance against flour beetles under ambient conditions from September 2015 to February 2016. The study was conducted to know the percentage of damage and to observe the most susceptible and most tolerant varieties against flour beetles. We have chosen four local useable varieties because they are source of protein, vitamins and carbohydrate. The results of comparative resistance experiment clearly revealed that varieties viz, Kachan variety was significantly most susceptible to both flour beetles while Popcorn variety was comparatively most resistant to flour beetles attack. It is observed that resistance of this variety can be due to the hardness of kernel which may reduce the process of oviposition in Popcorn variety. It was observed that maximum consumption occurred on Kachan variety while minimum on Popcorn, 21.63gand 2.56g respectively. Here we discussed all varieties one by one. Susceptibility on Neelum variety by flour beetles During present study it was observed that flour beetles were causing severe infestation on Neelum variety throughout the research duration. The result of the present study indicates the Neelum variety was affected to both flour beetles. The reason was the variation in temperature, humidity, seed length, and seed surface coloration (Table  1) . It is observed that Neelum variety was more susceptible to both flour beetles as compared to other varieties (Table 6 ). It was also found that more weight loss 5.79g and 6.71 occurs in the months of September 2015 and February 2016 under ambient conditions 27ºC±5°C, 22±5°C, and 60-65% RH. The total weight loss of Neelum variety from the month of September 2015 to February 2016 was 20.9g (Table 2 and Figure 1 ). The total mean weight loss was 3.48g on this variety. 
Susceptibility on Popcorn variety by both flour beetles
The results of present study revealed that Popcorn variety was the most resistant variety of maize (Table 6 ). It is observed that the resistance of this variance was due to the grain hardness and seed size, variation in temperature and relative humidity also thickness of Popcorn variety, which may affect the process of oviposition in Popcorn seeds coloration (Table 1 ). The present study showed that increasing hardness, size and thickness of seed resulted in reducing the susceptibility of Popcorn. Thus the total weight loss against flour beetles on this variety is 2.56g (Table 3 and Figure 2 ). The total mean weight loss on this variety was 0.42g. (Table 4 and Figure 3 ). The total mean weight loss on this variety was 3.60g. 
Susceptibility on White maize variety by both flour beetles
The result of the present study indicates that white maize variety was moderately resistant variety of maize (Table 6 ). It is observed that the resistance of this variance was due to the grain resistance and small seed size, difference in temperature and relative humidity also thickness of White maize, which may affect the process of oviposition in white maize seeds coloration ( Table 1 ). The present study showed that increasing size and thickness of seed resulted in reducing the consumption or susceptibility of White maize (Table 5 and Figure 4 ). The total mean weight was 1.07g on this variety. 
Conclusion
The compiled results of comparative resistance experiments clearly demonstrated that varieties viz., Kachan variety was significantly susceptible to both flour beetles while Popcorn variety was comparatively resistant to both flour beetles attack. As the Popcorn variety showed the lowest percentage of weight loss, grain damage and no any adult population, it means that Popcorn variety was most resist and least susceptible variety as compared to other varieties. It was also observed that under favorable condition the rate of consumption, weight loss, seed damage, oviposition, and fecundity was high on Neelum and Kachan varieties. For the former varieties, when considering flour beetles management on stored products, more consideration and awareness should be directed towards those of cereals, with Kachan, Neelum and White Maize Varieties deserving the maximum care due to their highest susceptibility. 
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